Children with constitutional delay of growth and puberty had an increased rapid eye movement cycling time and thus less rapid eye movement sleep over the whole night.
The study of electroencephalographic (EEG) The time from going to sleep until the first period of rapid eye movement sleep of duration of at least three minutes (rapid eye movement latency) and a measure of the number of eye movements during a rapid eye movement period (rapid eye movement activity) have been described as important markers of an endogenous depressive trait in adults.6 7 Sleep abnormalities have been prominent in the description of children with severe psychosocial dwarfism,8 and sleep has been abnormal when studied in four children with failure to thrive.9 Adults and children with endogenous depression have abnormalities in both their sleep and their 6 1011 endocrine function.
As it seems likely that a sleep abnormality in itself, or as an intermediary mechanism, may be a cause of abnormalities in growth and development we have examined the sleep patterns of normal children and children with genetic short stature, psychosocial dwarfism, and constitutional delay of growth and development to define what sleep abnormalities, if any, are present.
Subjects and methods
The group of normal children consisted of 33 subjects (15 boys and 18 girls) recruited from schools by letter of invitation sent to parents. They were selected by age to span the age range of the subject group evenly. All were of normal stature and had no history of important medical or psychiatric illness.
Children with disorders of growth and development were attending the paediatric endocrinology clinic at The Middlesex Hospital and had regular measurements of growth using standard techniques. 12 Bone age was assessed using the Tanner Whitehouse 754 TW2 method.13 Anthropometric data are expressed in terms of standard deviation scores (SDS) using the equation:
S where x is the measurement, k the mean for age and sex, and S the standard deviation.
Parents and children were invited to participate in the study if they met the criteria for one of the groups specified below.
( Rapid eye movement sleep latency and total active rapid eye movement and overall rapid eye movement sleep activity figures are shown in Table 3 . There were no significant differences (at the 5% level) in the rapid eye movement sleep latencies. Rapid eye movement sleep activity assessed over the whole night and individually within every sleep cycle (Fig. 2) Children with constitutional delay of growth and development showed an abnormal slowing of rapid eye movement sleep cycling. As other studies have suggested a link between rapid eye movement sleep cycling and frequency ofsecretion of gonadotrophin3' this is consistent with the current understanding of the mechanism of control of onset of puberty, which requires the pulsatile release of gonadotrophins from the pituitary determined by pulsatile secretion of gonadotrophin releasing hormone from the hypothalamus.
Children with genetic short stature had more rapid eye movement sleep and had a trend towards less stage IV sleep. These findings are probably secondary to their psychosocial environment.
The function of rapid eye movement sleep may be to remove undesirable modes of interaction in networks of cells in the cerebral cortex by a reverse learning mechanism.32 Thus acute and chronic stress might be expected to increase the amount of rapid eye movement sleep, and in the three groups with increased rapid eye movement sleep chronic stress was indeed present.
The frequency of eye movements during rapid eye movement sleep seems to be a separate variable from the total amount of rapid eye movement sleep during the night. It may be that this measure will identify a predisposition to react to deprivation with decreased secretion of growth hormone and growth failure in childhood and endogenous depression in adult life.
The most robust sleep variable associated with endogenous depression has been a shortened rapid eye movement sleep latency. Within our groups there was no significant difference between rapid eye movement sleep latencies, although the severe psychosocial deprivation group did have the lowest values.
In conclusion, the analysis of sleep recordings of normal children and those with different growth disorders has shown significant abnormalities of sleep, especially in children with severe psychosocial dwarfism.
